Folate and 10-formyltetrahydrofolate dehydrogenase in human and rat retina: relation to methanol toxicity.
Ocular toxicity, a well-recognized outcome of methanol poisoning in humans, correlates with formate accumulation in blood following the ingestion of methanol. Rodents, however, are a species known to be resistant to the toxicity of formate. The present study was designed to determine whether components of folate-dependent formate oxidation, e.g., folate and 10-CHO-H4-folate dehydrogenase (10-FDH), exist in retina and whether differences in these components might explain species-determined susceptibility to methanol intoxication. Total folate levels were determined in human and rat retinal tissues and were found to be much lower than the levels in liver. However, folate levels in human retina were only 14% of those determined in rat retina. Western blot analysis was used to quantify the amount of cytosolic and mitochondrial 10-FDH in retinal tissues. Results of these studies showed that comparable amounts of this enzyme were present in both cellular compartments in each species. However, the amount of 10-FDH in human retina was approximately three times the amount found in rat retina. In order to determine the cell type(s) within the retina that contained 10-FDH, immunohistochemical staining for 10-FDH was carried out. Confocal microscopic image analysis of human and rat retinae showed colocalization of 10-FDH primarily with Muller cell protein markers [glial fibrillary acidic protein (GFAP), vimentin, and carbonic anhydrase]. Therefore, 10-FDH was found to be preferentially localized in this cell type. Since Müller cells appear to represent the target for formate-induced ocular toxicity, our data suggest that formate oxidation reactions might serve two roles, first a protective role and then a role in methanol-induced toxicity in Müller cells.